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Ms. Magalie Roman Salas ‘
JAN 22 2001

Secretary »

Federal Communications Commission JAN 2 2 200 1 o

The Portals ROERy w AL QOMMNCATIONS G il
™ QEERE OF THE SECRETARY

445 Twelfth Street, S.W. Mﬂm

Washington. D.C. 20554

Re:  ET Docket No. 98-206/ RM-9147; RM-9245; Applications of Broadwave USA et al.,
PDC Broadband Corporation, and Satellite Receivers, Ltd., to provide a fixed
service in the 12.2 — 12.7 GHz Band.

Dear Ms. Salas:

On December 8, 2000, the Commission released a Further Notice of Proposed
Rulemaking relating to the assignment of licenses for a newly-created Multichannel Video
Distribution and Data Service (“MVDDS’), which is to operate in the 12.2 - 12.7 GHz frequency
band. On December 21, 2000, Congress enacted Section 1012 of H.R. 5548, which requires the
Commission to “provide for an independent technical demonstration of any terrestrial service
technology proposed by any entity that has filed an application to provide terrestrial service in
the [12.2 - 12.7 GHz] frequency band to determine whether the terrestrial service technology
proposed to be provided by that entity will cause harmful interference to any direct broadcast
satellite service.”

Pursuant to 47 C.F.R. § 1.1206, enclosed are 12 copies — two for each docket or RM
number file and for each of the three application files listed above — of the following two items:

* An ex parte letter with attachments dated January 12, 2001, from Northpoint Technology,
Ltd., to Chairman Kennard that addresses the licensing of Northpoint’s patented
technology in order to carry out the tests required in connection with the MVDDS license
applications of Northpoint’s Broadwave affiliates. We apologize for the delay in filing

this letter.
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e A proposed license and cover letter, which were submitted ex parte to the Office of
Engineering and Technology on January 22, 2001.

Any questions regarding this submission or the proposed licenses can be directed to my
attention.

Yours sincerely,

Michael K. Kellogg ﬁ
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RECEIVED
Via Hand Delivery JAN 29 2001
The Honorable Chairman Kennard FEDERAL QUMMUMSANONS CouAIRINN
Federal Communications Commission OORE 0 N SSomeTAY
The Portals
445 Twelfth Street

Washington, D.C. 20554

Re:  Applications of Broadwave USA to Provide
Terrestrial Service in the 12.2-12.7 GHz Band

Dear Chairman Kennard:

We write on behalf of Northpoint Technology, Ltd. and Broadwave USA (collectively
“Northpoint™) to address the independent technical demonstration of the Northpoint technology
that we understand the Commission is to conduct in order to comply with Section 1012 of H.R.
5548, which was recently enacted as part of the Omnibus Consolidated Appropriations Act, Pub.
L. 106-553, 114 Stat. 2762 (2000).

As we have explained in prior submissions, the Northpoint technology is the subject of
issued and soon to be issued United States patents, among them U.S. Patent No. 5,761,605 (“the
‘605 patent™) and U.S. Patent No. 6,169,878 (“the ‘878 patent”). A copy of each of the ‘605 and
‘878 patents is enclosed. The ‘605 and ‘878 patents concern, among other things, an apparatus
and method for simultaneously providing terrestrially transmitted signals on a common
frequency with direct broadcast satellite signals, in which the terrestrial signals are broadcast in
an azimuth range outside the directional reception range of antennas that receive the direct
broadcast satellite signals, i.e., the terrestrial signals are transmitted generally southward.

In conducting a demonstration of the Northpoint technology for the Commission, an
independent tester will necessarily use Northpoint’s patent rights, including the ‘605 and ‘878
patents. Absent a license from Northpoint, this use of Northpoint’s patented technology for the
Commission would infringe Northpoint’s patent rights and would entitle Northpoint to
reasonable and entire compensation for such infringement pursuant to 28 U.S.C. § 1498(a).
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Northpoint is willing to extend an express, royalty-free license under its patents to the
Commission to have a independent technical demonstration of the Northpoint technology
conducted, provided that: (1) the demonstration and its results shall be used by the Commission
solely for the purpose of arriving at a determination regarding the pending application of
Northpoint; and (2) neither the demonstration nor its results shall be used or relied upon by the
Commission in its determination as to whether any terrestrial service in the direct broadcast
satellite frequency band proposed by any other applicant would cause harmful interference with
any direct broadcast satellite service. (Other than the express license offered herein, there is no
license, express or implied, under Northpoint’s patents to the Commission or any independent
tester engaged by the Commission. )

With regard to the pending applications of PDC Broadband Corporation (“Pegasus™) and
Satellite Receivers, Ltd. (“Satellite Receivers™), it appears from the limited descriptions provided
by these applicants that the technology proposed by these applicants is, in fact, the Northpoint
patented technology. The license offered herein to use Northpoint’s technology for the required
testing in connection with the applications of Northpoint’s Broadwave affiliates does not extend
to use for testing in connection with the applications of Pegasus or Satellite Receivers and any
such use is strictly prohibited.

Please advise us whether the Commission is in agreement with the conditions set forth
above for the grant of a license under Northpoint’s patent rights for the purpose of conducting an
independent technical demonstration of the Northpoint technology, and we will prepare an
appropriate license.

Respectfully submitted,

Michael K. Kellogg

enclosures

cc: Hon. Commissioner Susan Ness
Hon. Commissioner Harold W. Furchtgott-Roth
Hon. Commissioner Michael K. Powell
Hon. Commissioner Gloria Tristani

Christopher J. Wright, General Counsel

Thomas J. Sugrue, Wireless Telecommunications Bureau
Donald Ableson, International Bureau

Bruce Franca, Office of Engineering and Technology




T R R R AW
US005761605A

United States Patent s (1) Patent Number: 5,761,605
Tawil et al. (451 Date of Patent: Jun. 2, 1998
(4] APPARATUS AND METHOD FOR REUSING FOREIGN PATENT DOCUMENTS

SATELLITE BROADCAST SPECTRUM FOR
TERRESTRIALLY BROADCAST SIGNALS

70025739 8/1980 European Pat. Off. .
1221694 7/1961 Geamany .
1953595 101969 Gemmany .

[75] Inventors: Carmen Tawil; Saleem Tawil, both of 57-154900 /1982 Japan .
Austin. Tex. 411486  1/1992 JaPAD .ooooocemeeemeerresnn. HO4N 7120
. . 249668 5/1992 United Kingdom .
[731 Assignee: 'I;‘orthpoml Technology, Ltd.. Austin. Primary Examiner—Nguyen Vo
ex. Antorney, Agene, or Firm—Shaffer & Culbertson; Russell D.
21 L No.: 731 Culbertson
(21] Appl No.: 731,244 (57 ABSTRACT
[22] Filed: Oct. 11, 19% ) . .
A first antenna (16) at a user location (14) receives signals
(511 Int. CL® ..o HO4H 1/00; HO4B 7/185  at a first frequency where the signals arc travelling only
[s2] US. Q. 455/32; 455/133 within a first directional reception range as measured from
[S8] Field of Search .......vneeene 455/3.2. 427. 430. a centerline (28) of the first antenna (16). The first antenna
455/12.1. 13.3. 63. 272, 188.1. 179.1; 348/6. (16) has its centerline (28) aligned to receive direct broad-
12. 13 cast satellite signals ransmitted from a satellite in geosyn-
chronous orbit about the carth. A second antenna (18) at the
[56] References Cited user location (14) receives sigpals at the first frequency
U.S. PATENT DOCUMENTS where the signals are travelling only within a second direc-
- tional reception range as measured from a centerline (30) of
D. 195261 5/1963 McAuley . the second antenna (18). The second antenna (18) is aligned
D.275.197 8/1984 Feagle .........cccommmererrrerrsoe. D14/86 to receive signals trapsmitted at the first frequency from a
D. 304337 10/1989 Tai D147235  teryestrial transmitting location remote from the user loca-
g 333;2 ;;;g ;:inx Bi% tion. A terrestrial transmitter transmits signals at the first
: DF croecssemmensmms o e - frequency and directiopally within a terrestrial azimuth
28;3‘?,';: %3: g:;’:l"d'f _____ - ;'lsgggg; range from the terrestrial transmitting location. The terres-
4:193:639 4/1980 Killiop ....... - . 343127 trial transmitting location is located with respect to the user

4630108 12/1986 Gomersall ................... 354/84  location (14) such that th terrestrial transmitier (20) trans-
5038151 81991 KEMNSK .rooreommnremeeroecorsscsees 34727 mits in directions only outside of the directional reception
5,041,840 8/1991 Cipollactal. .. . 43725 range of the first antenna (16). The satellite (12) is positioned
5115463 5/1992 Maldavsky ............ e 379/58 with respect to the user location (14) such that the satellite
5.125,109  6/1992 Geller ............ .. 455313  transmits directional in directions outside of the directional
5276904 1/1994 Mutzig etal. .. - 455732 reception range of the second antenna (18).

5374,938 12/1994 HatiZAW weoeemeerceemeecsrcreneen 34756
5483663 1/1996 Tawil 455/3.2 12 Ciaims, 2 Drawing Sheets
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1
APPARATUS AND METHOD FOR REUSING
SATELLITE BROADCAST SPECTRUM FOR
TERRESTRIALLY BROADCAST SIGNALS
BACKGROUND OF THE INVENTION

This invention relates to apparatus and raethods for broad-
casting and receiving data. including digital television sig-
pals and voice signals. More particularly. this invention
relates to an apparatus and method for providing terrestrial
transmissjons simultaneously along with direct broadcast
satellite transmissions on 2 cormmon frequency.

Cumrently. television signals may be received from a
satellite in geosynchronous orbit about the earth. The tele-
vision signals arc trapsmitted from a terrestrial transmitter to
the satellite and then retransmitted from the satellite so that
the signals cap be received by terrestrial receivers within a
certain geographic receiving area within a line of sight of the
satellite. In addition to television signals. other types of data
may also be transmitted to consumers through satellites in
geosynchronous orbit.

Direct broadcast satellite service (DBS) refers to satellite
transmission of television sigpals directly for use by indi-
vidual housecholds or subscribers having the proper signal
receiving equipment. The U.S. Federal Communications
Commission has dedicated the clectromagnetic spectrum
from 12.2 gigahertz to 12.7 gigahertz for DBS broadcasting.
Sixteen signal carriers are located within the DBS spectrum.
cach carrier carrying several individual television channels.
Depending upon the compression technology applied to
these signals, literally hundreds of separate channels may be
available through DBS. A great benefit of the DBS system
as opposed to prior satellite systems is that only a small
dish-type antenna is required to receive the DBS signals and
the alignment of the receiving dish is not critical. Also. the
DBS system will provide high quality reception at any point
in the geographic receiving arca of a satellite without the
expense of land transmission lines such as those required far
cable television.

Cumrent regulations require that DBS satellites be sepa-
rated from each other by at least ninc (9) degrees in a
geosynchronous arc. The receiving antenna for DBS signals
must, therefore. be limited to receiving signals in a direc-
tional range measuring plus or minus nine (9) degrees from
a centerline of the antenna. Receiving signals in a range
wider than the satellite spacing would cause interference by
signals transmitted by different satellites on the same fre-
quency.

U.S. Pat. No. 5483.663 is directed to a system having 2
receiver amangement in which DBS and terrestrial signals
are received within similar frequency bands. The system
shown in the 5.483.663 patent may be implemented with a
multiple antenna arrangement. or with a single. moveable
antenna. In the muitipie antcnna arangement. two scparate
antennas direct the received signals to a common propaga-
tion path for processing as if they were received by a single
antenna and transmitied from a single location. In the single
antcnna arrangement, the antepna is movable between 2
position o receive DBS signals and another position to
receive temestrial signals.

The advantage of the system shown in U.S. Pat. No.
5483663 is that jocal originating signals, whether televi-
sion signals or other data. may be received simultaneously
with DBS signals. and processed with the same equipment
as that used to process the DBS signals. The local ariginating
signals may carry local programming which may be
received along with the national of regional DBS program-
ming.

2

However. since the signals received in the system shown
in U.S. Pat No. 5.483.663 arc combined or received oo the
same anteana structure at different points in time. terrestrial
and DBS signals cannot be received simultaneously on a

s common frequency.

10

15

30

35

40

45

L]

55

63

Despite the advantages of DBS and the advantages of the
system shown in U.S. Pat No. 5.483.663. the DBS system
ties up a partion of the clectromagnetic spectrum which
would otherwise be available for terrestrial signal transmis-
sions.

SUMMARY OF THE INVENTION

It is an object of the invention to provide terrestrially
transmitted sigoals simultaneously with satellite transmitted
signals at the same frequeacy. The invention includes an
apparatus and method for providing terrestrial and satellite
signals simultaneously at a common frequency.

The object of the invention is accomplished by utilizing
receiving antennas with a limited directional reception range
and transmitting the terrestrial signals in a differeat range of
directions than those in which the satellite signals arc
transmitted. The invention reguires two scparate recciving
antcnnas feeding two sets of decoding and demodulating
processing systems for utilizing the received signals. Both
receiving antennas are adapted to receive signals only within
a particular directional range. The range is measured from a
centerline of the particular antenna.

In order to ensure no interference between the satellite
and terrestrially transmitted sigmals. the terrestrial signals
are transmitted directionally within a terrestrial azimuth
range which is outside the azimuth range in which the
satellite signals are transmitted cither by a single satellite or
multiple satellites. The temrestrial transmit azimuth range is
chosen so that it does not include apy directions in which the
satellite signal receiving antenna must be directed to receive
signals from any satellite. In order to cover a large area for
local reception. a plurality of temrestrial transmitters are
spread out over an area with directional ransmitted arcas
overlapping to ensure the terrestrial signals may be received
clearly at cach location within the desired service arca.

These and other objects. advantages. and features of the
invention will be appareat from the following description of
the preferred embodiments. considered along with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation showing the positions
of a plurality of satellites in relation to a single terrestriat
transmitter and a receiver or user location

FIG. 2 is a somewhat schematic representation of a
receiving antenna structure for receiving satellite and ter-
restrial transmitted signals at 2 common frequency.

FIG. 3 is a schematic representation of the spacing for a
number of terrestrial transmitters required to allow reception
over a large geographic area.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The apparatus according to the invention for providing
satellite and terrestrially transmitted signals simultaneously
on the same frequency illustrated in FIGS. 1 and 2. As
shown in FIG. 1, the system 10 may be utilized with one or
more satellites in geosynchronous orbit about the earth. FIG.
1 shows four satellites 124, 12b. 12¢. and 124 spaced apart
at four scparate directions from a user location 14. In
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geosyachronous arbit. cach satellite remains at a fixed
location with respect to the carth's surface. and thus. with
respect to the user location 14. First and second antenna 16
and 18. respectively. which will be discussed in detail with
reference 10 FIG. 2 are located at the user location 14.

Each of these satellites 120 is positioned in geosyn-
chronous orbit about the center of the earth. and is posi-
tioned at a certain longitude and latitude above the carth’s
surface. As is known by those skilled in the art. a receiving
antenna may be directed at a certain elevation and direction
or azimuth toward a desired satellite location for receiving
signals from the particular satellite.

Currently. all direct broadcast satellites within the line of
sight of North America are positioned at longitudes and
latitudes requiring the receiving antenna to face in a south-
erly direction from North America to receive signals.
Although FIG. 1 shows four satellites 12a-d for purposes of
describing the invention herein. more or fewer satellites may
be spaced apart within a line of sight of a certain geographi-
cal area. Eight satellites are currently within a line of sight
of North America. Table 1 sets out the longitudinal location
of cach satellite and for purposes of example. the aziruth
and elevation at which a receiving antenna must be directed
from a location at Austin. Tex. for receiving signals from
cach satellitc. Al azimuth directions and clevations are
measured to a cepterline of the antenna which will be
discussed below with respect to FIG. 2. The term “azimuth™
refers to the direction with respect 1o a reference direction
such as due porth. commonly zero degrees. “Elevation™
refers to the angle of the antenna centerline above horizon-
tal

Satellite

615 1245 373
101 186.4 354.6
110 2033 523
119 217.7 47.8
148 2473 257
157 2533 179
166 2588 10.1
175 2635 23

DBS satellites all transmit different signals in the same
frequency band. The U.S. Federal Communications Com-
mission has set aside the elecromagnetic spectrum from
12.2 gigahertz to 12.7 gigaherz for DBS broadcasting. In
arder to ensure no imerference from signals between two
adjacent satellites, two conditions must be met. First. the
receiving anteana must be limited to reccive signals only
within a certain reception range about the centerline of the
antenna. Sccoadly. the satellites must be spaced apart about
the geosynchronous arc so that a receiving antenna may be
positioned with only a single satellite transmitting in the
directional reception range of the antenna.

According to cumrent regulations, individual DBS satel-
lites must be separated at least nine (9) degrees in the
geosynchronous arc. Thus, cach DBS receiving antenna
must have a directional reception range or aperture of plus
or minus nine (9) degrees or less as measured from a
centerline of the amtenpa Although current reguiations
require a spacing of no less than nine (9) degrees scparation.
the invention is pot limited to this degree of separation.
However. according to the invention, the effective reception
range of each first antenna or satellite reception antenna
must be less than or equal to the minimum satellite scpara-
tion angle.
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FIG. 1 also shows as terrestrial transmitter 20 capabie of
trapsmitting in one or more frequencies identical to a
frequency transmitted by one of the DBS satellites. The
terrestrial transmitter 20 transmits directionally within a
centain transmission range T. The transmission range T
shown in FIG. 1 is 180 degrees. although the range may be
more of less than this aumber.

The antenna structure 22 according to the invention at the
uscr location 14 in FIG. 1 is illustrated by way of example
in FIG. 2. The first antenna 16 is designed to receive direct
broadcast satellite signals. The first antenna 16 includes a
collecting dish 24 and a feed-horn assembly 26 for receiving
the signals reflected and concentrated by the dish. Those
skilled in the art will readily appreciate that the feed-horn
assembly 26 includes a probe. which is not showa in FIG. 2.
for picking up the signal received by the antenna. The probe
feeds the signal to signal processing equipment for extract-
ing information from the received signal. This signal pro-
cessing equipment is well known in the art and does not
form a part of this invention. Also. those skilled in the art
will appreciate that numerous types of assemblies may be
used alternatively to the feed-horn assembly 26 for collect-
ing signals reflected by the dish 24.

The first antenna 16 includes an anicnna ceaterline 28. As
dictated by the frequency of the signal received. the first
antenna 16 has a maximum directional reception range d
max. as measured from the antenna centerline 28. Signals
propagating in a direction outside of this reception range or
aperture about the antenna centerline 28 cannot be received
by the first antenna 16.

Referring still to FIG. 2. the antenna structure 22 at the
user location 14 further includes the scparate second antenna
18 for receiving the terrestrially transmitted signals. The
second antenna 18 is shown as a feed-harn type antenna.
however. those skilled in the art will readily appreciate that
the second anlenna may include a circular wave guide
antenna. fiat plate antenna. slot antenna. dipole antenna or
multi-dipole antenna. Regardless of the antenna type. the
antenna will include a suitable signal pick-up assembly for
picking up the signal received by the antenna and feeding the
signal to suitable signal processing equipment. This pro-
cessing cquipment is scparate from the processing equip-
ment for processing the signals received by the first antensa
16. Also. although the second antenna 18 is shown con-
pected to the same structure as the first antenna 16, the first
and sccond antennas may be completely separate. In any
event, the second antenna 18 is preferably rotatable about a
vertical axis as shown at B in FIG. 2 to direct the antenna for
optimally receiving the terrestrial transmitted signals,

As with the first anterna 16, the sccond antenna 18
indudes a centerline 30 and may receive signals travelling
only within a directional reception range r max. about the
antenna centerline 38. Signals wavelling in a direction
outside that range cannot be received by the sccond aptenna
18.

Referring again to FIG. 1. the first antenna 16 according
to the invention. is directed to receive signals from one of the
satellites, satellite 124 for example. The azimuth and eleva-
tion at which the first antenna 16 must be directed for
optimally receiving signals from satellite 124 may be 2473
and 25.7 respectively. for exampie. The second antenna 18
is directed with its centerline 38 pointing generally to the
terrestrial transmitting location of the terrestrial transmitter
20 and essentially horizontally. Ignoring the elevation dif-
ference between the first and second antennas 16 and 18,
respectively. the azimuth difference between the centerlines
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28 and 30 of the two antennas and this example is approxi-
mately 67.7 degrees.

In the orientation shown in FIG. 1. the first antenna 16
cabnot receive signals from the terrestrial transmitter 29.
The reason for this is that the directional signals transmitted
from the temrestrial trapsmitter 20 arc all travelling in a
direction outside of the reception range of the first antenna
16. Similarly. the direction io which the satellite 124 trans-
mits with respect to the user location 14 is outside of the
reception range of the second antenna 18. Thus. the second
antenna 18 cannot receive signals transmitted by the satellite
12d. Furthermore, in this example, the second antenna 18
cannot receive any signals transmitted by any of the satel-
lites 126—d. Thus. in the orientation of the first and second
antenna 16 and 18 as shown in FIG. 1 and with the position
of the satellites 12— and terrestrial transmitter 20, the
terrestrial transmitter may transmit on a frequency identical
to the frequency of signals transmitted by the satellites
without any interference in the signals received at the two
antennas.

Those skilled in the art will readily appreciate that the
elevation of the first antenna 16 may be high enough with
respect 1o horizontal so that the second antenna 18 may be
aligned along the same azimuth as the first antenna without
any interference between the signals received by the two
antennas on the identical frequency. However, where there
are numerous satellites at different azimuths and elevations
with respect to the user location 14. the first and second
antennas 16 and 18 may have to be positioned at different
azimuths as illustrated in FIG. 1 in order to prevent inter-
ference.

Referring to FIG. 3. a plurality of terrestrial transmitters
32 are required to provide a signal strong enough to be
received over a large area. Each transmitter 32 in FIG. 3
transmits directiopally in an azimuth range A of approxi-
mately 180 degrees and out to an effective reception range
R. With this transmitter spacing and transmission range. the
signals from the terrestrial transmitters may be reccived
from any location within the geographic area G. Although
the directional range of 180 degrees is shown for purposes
of example. the terrestrial transmissions may be in other
ranges within the scope of this invention.

The method accarding to the invention comprises receiv-
ing satellite signals in a first frequency with the first antenna
16. The first anteana 16 is adapted to receive signals only
within a first directional reception range from the antenna
centerline 28. The method also includes transmitting signals
in the first frequency directionally in a range outside of the
directional reception range of the first antenna 16. Signals
transmitted by the terrestrial ransmitter are received by the
second antenna 18 at the user location 14. The second
antenna 18 is also adapted to receive signals only within a
directional reception range with respect to the antenna
centerline 38.

This combination of directional receiving anteanas 16 and
18. and directional terrestrial transmission allows terrestrial
transmissions at an identical frequency as that used by
satellites. and particularly DBS without interference
between the two transmissions. This allows the DBS spec-
ttum and perhaps other satellite spectra to be reused for
terrestrial transmissions. The terrestrial transmissions may
be for television signals aor any other data. including internet
communications. voice data, other video. or any other type
of data.

The above described preferred cabodiments are intended
to illustrate the principles of the invention. but not to limit
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the scope of the invention. Various other embodiments and
modifications to these prefetred embodiments may be made
by those skilled in the art without departing from the scope
of the following claims.

We claim:

1. An apparatus for simuitaneously providing temrestrially
transmitted signals on a common frequency with direct
broadcast satellite signals transmitted from a satellite in a
first satellite Jocation in geosynchronous orbit about the
carth, the apparatus comprising:

(a) a first antenna at a user location for receiving signals
at a first frequency only within a first directional
reception range as measured from a centerline of the
first antenna. the first antcana having its centerline
aligned to receive direct broadcast satellite signals
transmitted from the satellite;

(b) a second antenna at the vser location for receiving
signals at the first frequency only within a second
directional reception range as measured from a center-
line of the second antenna. the second antenna being
aligned 1o receive signals transmitted at the first fre-
quency from a terrestrial transmitter location remote
from the user location with the direct broadcast satellite
signals tragsmitted in dircctions outside of the second
directional reception range; and

(c) a temrestrial transmifter for transmitting signals at the
first frequency and directionally within a terrestrial
azimuth range from the terrestrial transmitter location.
the terrestrial transmitter location being located with
respect to the user location such that the terrestrial
transmitter transmits in directions only outside of the
directional reception range of the first antenna.

2. The apparatus of claim 1 wherein direct broadcast
satellite signals are transmitted from a plurality of satellites
in geosynchronous orbit. cach satellite separated from each
other satellite in a geosynchronous arc by an angle greater
than the first directional range of the first antenna and each
satellite within a satellite azimuth range within which the
first antenna may be positioned to receive signals from any
of the satellites, and wherein:

(a) the terrestrial azimuth range is separated from the
satellite azimuth range by an angic greater than
approximately the sum of directional reception range of
the first antenna and the directional reception range of
the second antenna.

3. The apparatus of claim 2 further comprising:

(a) a plurality of terrestrial transmitters ecach transmitting
from a different terrestrial transmission location and
cach transmitting in a substantially common azimuth
range.

4. The apparatus of claim 1 wherein the first frequency is

in a range of 12.2 gigahertz to 12.7 gigahertz.

§. The apparatus of ciaim 1 wherein the first frequency is
above 12.2 gigahentz.

6. The apparatus of claim 1 wherein the second antenna is
selected from the group consisting of circular wave guide
aptennas, feed-horn antennas. flat plate antennas. siot
antennas, dipole antennas, and multi-dipole antennas.

7. The apparatus of claim 1 wherein the directional
reception range of the first antenna is approximately nine (9)

ees.

8. A method for simultancously providing local ariginat-

ing siguals on a common frequency with direct broadcast

satellite signals transmitted from a satellite, where the sat-

ellite is in a first satellite location in geosynchronous orbit
about the carth, the method comprising the steps of:



5.761.605

7

(a) at a user location. receiving direct broadcast satellite
signals at a first frequency with a first antenna adapted
to receive signals at the first frequency only within a
first directional reception range as measured from a
centerline of the first antenna;

(b) transmitting terrestrial signals at the first frequency
and in a terrestrial azimuth range from a terrestrial
trapsmitter. the terrestrial azimuth range being outside
of the directional reception range of the first antenna
positioned to receive direct broadcast satellite signals
from the satellite; and

(c) at the user location. remote from the terrestrial
trapsmitter, receiving the terrestrial signals with a sec-
ond antenna adapted for receiving signals at the first
frequency only within 2 second directiosal reception
range as measured from a centerline of the second
antenna. the second antenna being aligned so that the

8
direct broadcast satellite signals transmitied by the
satellite are not trapsmitted within the directional
reception range of the second antenna.
9. The method of claim 8 further comprising the step of:
(a) transmitting terrestrial signals at the first frequency
and terrestrial azimuth range from a plurality of terres-
trial transmitters.
18. The method of claim 8 wherein the first frequency is
10 in the range of 12.2 gigahertz to 12.7 gigahertz.
11. The method of claim 8 wherein the first frequency is
above 12.2 gigahertz.
12. The method of claim 8 wherein the directional range
of the first and second antenpa is approximately nine (9)
13 degrees from the antenna centerline.
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1
APPARATUS AND METHOD FOR
TRANSMITTING TERRESTRIAL SIGNALS
ON A COMMON FREQUENCY WITH
SATELLITE TRANSMISSIONS

This application is a continuation of application Ser. No.
08,731,244, filed Oct. 11, 1996, now U.S. Pat. No. 5,761,
G6O5.

BACKGROUND OF THE INVENTION

This invention relates to devices and methods for broad-
casting and receiving data, including digital television sig-
nals and voice signals. More particularly, this invention
rclates to an apparatus and mcthod for providing tcrrestrial
transmissions simultancously along with dircet broadcast
satellite transmissions on a common frequency.

Currently, television signals may be received from a
satellite in geosvocbronous orbit about the earth. The tele-
vision signals are transmitted from a terrestrial transmitter to
the satellite and then retransmitted from the sateilite so that
the signals can be received by terrestnal receivers within a
certain geographic receiving area within a line of sight of the
satellite. In addition 10 television signals, other types of data
may also be transmitted to consumers through satellites in
geosyachronous orbit. '

Direct broadcast satellite service (DBS) refers to satellite
transmission of television signals directly for use by indi-
vidual houscholds or subscribers having the proper signal
receiving equipment. The U.S. Federal Communications
Commission has dedicated the electromagnetic spectrum
from 12.2 gigahenz to 12.7 gigahcriz for DBS broadcasting.
Numcrous signal carricrs arc Jocated within the DBS
spectrum, each carrier carrying several individual television
channels. Depending upon the compression technology
applied 10 these signals, literally hundreds of separate chan-
nels may be available through DBS. A great henefit of the
DBS system as opposed to prior satellite systems is that only
a small dish-type antenna is required to receive the DBS
signals and the alignment of the receiving dish is not critical.
Also, the DBS system will provide high quality reception at
any puint in the geographic receiving area of a satellite
without the expense of land transmission lines such as those
required for cable television.

Current regulations require that DBS satellites be sepa-
rated from each other by at least nine (9) degrees in a
geosvnchronous arc. The receiving antenna for DBS signals
must, therefore, be limited to receiving signals in a dirce-
tional range measuring plus or minus nine (9) degrees from
a centerline of the antenna. Receiving signals in a range
wider than the satellite spacing would cause interference by
signals transmitted by different satellites on the same fre-
quency.

U.S. Pat. No. 5,483,663 is directed to a system having a
receiver arrangement in which DBS and terrestrial signals
are received within similar frequency bands. The sysiem
shown in the U.S. Pat. No. 5,483,663 may be implemented
with a multiple antenna arrangement, or with a single,
moveable antenna. In the multiple antenna arrangement, two
separate antennas direct the received signals 10 a common
propagation path for processing as if they were received by
a single antenna and transmitted from a single location. In
the single antenna arrangement, the antenna is movable
between a position to receive DBS signals and another
position 1o receive terrestrial signals.

The advantage of the system shown in U.S. Pat. No.
5,483,663 is that local originating signals, whether televi-
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sion signals or other data, may be received simultaneously
with DBS signals, and processed with the same equipment
as that used to process the DBS signals. The loca!l originating
sigoals may carry local programming which may be
received along with the national or regional DBS program-
ming.

However, since the signals received in the system shown
in U.S. Pat. No. 5,483,663 are combincd or received on the
same antenna structure at different points in time, terrestrial
and DBS signals on a common frequency cannot be utilized
simultaneously.

SUMMARY OF THE INVENTION

It is an object of the invention to provide terrestrially
transmitted signals simultaneously with satellite transmitted
signals at the same frequency. The invention includes an
apparatus and method for providing tcrrestrial signals simul-
tancously at a common frequency with satcllite signals.

The object of the invention is accomplished by utilizing
receiving antennas with a limited directional reception range
and transmitting the terrestrial signals in a different range of
directions than those in which the satellite signals are
transmitted. Two separate receiving antennas [eeding two
sets of decoding and demodulating processing systems are
required for utilizing the received signals. Both receiving
aniennas are adapled to receive signals only within a par-
ticular directional range. The range is measured from a
centerline of the particular anicnna.

In order to ensure no interference between the satellite
and terrestrially transmitied signals, the terrestrial signals
are transmitted directionally within a terrestrial azimuth
range which is outside the azimuth range in which the
satellite signals are transmitted either by a single satellite or
multiple satellites. The terrestrial transmission azimuth
range is chosen so that it does nol include any directions in
which Lhe satellite signal receiving antenna must be directed
to receive signals from any satellite. In order to cover a large
arca for local reception, a plurality of terrestrial transmitters
arc sprcad out over an arca with dircctional transmission
arcas ovcrlapping to cnsurc the terrestrial signals may be
received clearly at cach location within the desired service
area.

These and other objects, advantages, and features of the
invention will be apparent from the following description of
the preferred embodiments, considered along with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schemalic representation showing the positions
of a plurality of satelites in relation o a single terrestrial
transmitter and a receiver or user location.

FIG. 2 is a somewhat schematic representation of a
receiving anienna structure for receiving satellite and ter-
restrial transmitted signals at a common frequency.

FIG. 3 is a schematic representation of the spacing for a
number of terrestrial transmitters required to allow reception
over a large geographic area.

DESCRIPFTION OF TIHE PREFERRED
EMBODIMENTS

The apparatus according to the invention for providing
terrestrially transmitted signals simultaneously on the same
frequency as satellite signals is illustrated in FIGS. 1 and 2.
As shown in FIG. 1, the system 10 may be utilized with one
or more satellites in geosynchronous orbit about the earth.




US 6,169,878 Bl

3

FIG. 1 shows four satellites 12a, 12b, 12¢, and 124 spaced
apart at four separate directions from a user location 14. In
geosynchronous orbit, cach satellite remains at a fixed
location with respect 1o the earth’s surface, and thus, with
respect to the user location 14. First and second antenna 16
and 18, respectively, which will be discussed in detail with
reference 10 FIG. 2 are located at the user location 14.

Each of these satellites 12a-d is positioned in geosyn-
chronous orbit about the center of the earth, and is posi-
tioned at a certain longitude and latitude above the carth's
surface. As is known by those skilled in the an, a receiving
antenna may be directed at a centain elevation and direction
or azimuth toward a desired satellite location for receiving
signals from the particular satellite.

Currently, all direct broadcast satellites within the line of
sight of North America are positioned at longitudes and
latitudes requiring the receiving antenna to face in a south-
erly direction from North America to receive signals.
Although FIG. 1 shows four satellites 12a—d for purposes of

describing the inveation herein, more or fewer satellites may -

be spaced apart within a line of sight of a certain geographi-
cal area. Several satellites are currently within a line of sight
of North America. Table 1 sets out the longitudinal location
of cach satcllitc and for purposes of cxample, the azimuth
and clevation at which a receiving antenna must be dirccied
from a location at Austin, Texas for receiving signals from
cach satcllitc. All azimuth dircclions and clevations arc
measured to a centerline of the antenna which will be
discussed below with respect to FIG. 2. The term “azimuth™
refers to the dircction with respect to a reference dircction
such as due north, commonly zero degrees. “Elevation™
refers to the angle of the antenna centerline above horizon-
tal.

TABLE 1
Satellite
Longitude Azimuth Elevation

b1.S 1245 373
101 186.4 546
1o 203.3 52.3
19 2127 47.8
143 2473 257
157 2533 179
160 2548 101
175 2635 23

DBS satellites all transmit different signals in the same
frequency band. The U.S. Federal Communications Com-
mission has set aside the clectromagnetic spectrum from
12.2 gigahertz to 12.7 gigahenz for DBS broadcasting. In
order to ensure no interference from signals between two
adjacent satellites, two conditions must be met. First, the
teceiving antenna must be limited to receive signals only
within a certain reception range about the centerline of the

antenna. Secondly, the satellites must be spaced apart about ss

the geosynchronous arc so that a receiving antenna may be
positioned with only a single satellite traosmitting in the
dircctional reception range of the antcona.

According lo current regulations, individual DBS satel-
lites must be separated at least nine (9) degrees in the
geosynchronous arc. Thus, each DBS receiving antenna
must have a dircctional reception range or aperturc of plus
or minus nine (9) degrees or less as measurcd from a
centerline of the antenna. Although cument regulations
require a spacing of 1o less than nine (9) degrees separation,
the invention is not limited to this degree of separation.
However, according o the invention, the effective reception
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range of each first antenna or satellite reception antenna
must be less than or equal to the minimum satellite separa-
tion angle.

FIG. 1 also shows a terrestrial transmitter 20 capable of
transmitting in one or more trequencies identical 1o a
frequency transmitted by one of the DBS satellites. ‘The
terrestrial trapsmitter 20 transmits directionally within a
certain transmission range T. The transmission range T
shown in FIG. 1 is 180 degrees, although the range may be
more or less than this oumber. )

The antcnna structure 22 which may be used at user
location 14 (FIG. 1) to pick up signals ransmitied according
to the invention is illustrated in FIG. 2. The first antenna 16
is designed to receive direct broadcast satellite signals. The
first antenna 16 includes a collecting dish 24 and a feed-hom
assemnbly 26 for receiving the signals reflected and concen-
trated by the dish. Those skilled in the art will readily
appreciate that the feed-horn assembly 26 includes a probe,
which is not shown in FIG. 2, for picking up the signal
reccived by the antenna. The probe feeds the signal 1o signal
processing equipment for extracting information from the
received signal. This signal processing cquipment is well
known in the art and does not form a part of this inventioo.
Alsa, those skilled in the art will appreciate that numerous
types of assemblies may be used alternatively to the feed-
horn assembly 26 for collecting signals reflected by the dish
24, :

The first antenna 16 includes an antenna centerline 28. As
dictated by the frequency of the signal received, the first
antenna 16 has a maximum directional reception range d
max. as measured from the antenna centerline 28. The total
reception range for antenna 16 shall be referred to in this
disclosure and the accompanying claims as the “satellite” or
~first” directional reception range, and is equal to two times
the reception range d max. Signals propagating in a direction
outside of this satellite directional reception range or aper-
ture about the antenna centerline 28 from user location 14
canpot be received by the first antcnna 16.

Referring still to FIG. 2, the antenna structure 22 at the
user location 14 further includes the separate second antenna
18 for receiving the terrestrially transmitted signals. The
second antenna 18 is shown as a feed-bom type anienna,
however, those skilled in the art will readily appreciate that
the second antenna may include a circular wave guide

s antenna, flat plate anicnna, slot antenna, dipole anicnna or

multi-dipol¢ antenna. Regardless of the antenna type, the
aotenna will include a suitable signal pick-up assembly for
picking up the signal received by the antenna and feeding the
signal to suilable signal processing equipment. This pro-
cessing equipment is scparate from the processing equip-
ment for processing the signals received by the first antenna
16. Also, although the second antenna 18 is shown con-
nected to the same structure as the first antenna 16, the first
aod second antennas may be completely separate. In any
event, the second antenna 18 is preferably rotatable about a
vertical axis as shown at B in FIG. 2 1o direct the antenna for
optimally recciving the tcrrestria) iransmiticd signals,

As with the first antenna 16, the second antenna 18
includes a centerline 30 and may receive signals travelling
oaly within a directional reception range r max. about the
antenna centerline 30, The total reception range for second
anicnna 18 shall be referred to in this disclosurc and the
accompanying claims as the “terrestrial” or “sccond” direc-
tional reception range, and is equal to two times the recep-
tion range r max. Sigoals travelling to user location 14 along
a route outside that terrestrial directional reception range
cannot be received by the second antenna 18.
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Referring again 1o FIG. 1, the first antenna 16 according
to the invention, is directed to receive signals from one of the
satellites, satellite 124 for example. The azimuth and eleva-
tion at which the first anteona 16 must be directed for
optimally receiving signals from satellite 124 may be 247.3
and 25.7 respectively, for example. The second antenna 18
is direcied with its centerline 30 pointing generally to the
terrestrial transmitting location of the terrestnial transmitter
20 and essentially horizoatally. Ignoring the elevation dif-
ference between the first and second antennas 16 and 18,
respeclively, the azimuth difference between the centerlines
28 and 30 of the two antennas and this example is approxi-
mately 67.7 degrees.

In the orientation shown in FIG. 1, the first antenna 16
cannot receive signals from the terrestrial transmitter 20.
The reason for this is that the directional signals ransmitied
from the terrestrial trapsmitter 20 are all travelling in a
direction or along a route outside of the satellite directional
recception range of the first antenna 16. Similarly, the dirce-
tion in which the satellitc 124 transmits with respect to the
user location 14 is outside of the terrestrial directional
reception range of the second antenna 18. Thus, the second
antenna 18 cannot receive signals transmitted by the satellite
124d. Furthermore, in this example, the second antenna 18
cannot receive any signals transmitted by any of the satel-
lites 12a—d. Thus, in the orientation of the first and second
antenna 16 and 18 as shown io FIG. 1 and with the position
of the satellites 120-d and terrestrial transmitter 20, the
terrestrial transmitter may transmit on a frequency identical

o the frequency of signals transmitied by the satellites

without any interference in the signals received at the two
antennas.

Those skilled in the art will readily appreciate that the
elevation of the first antenna 16 may be high enough with
respect 1o horizontal so that the secood antenna 18 may be
aligned along the same azimuth as the first anienna without
any interference between the signals received by the two
antcnnas on the identical frequency. However, where there
arc numecrous saicilitcs at different azimuths and clevations
with respect to the user location 14, the first and sccond
antcanas 16 and 18 may have to be positioned at different
azimuths as illustrated in FIG. 1 in order to prevent inter-
ference.

Referring to F1G. 3, a plurality of terrestrial transmiters
32 arc required to provide a signal strong cnough to be
received over a large area. Each transmitter 32 in FIG. 3
transmits directiopally in an azimuth range A of approxi-
mately 180 degrees and out to an effective reception range
R. With this transmitter spacing and transmission range, the
signals from the terrestrial transmitters may be received
from any location within the geographic area G. Although
the directional range of 180 degrees is shown for purposes
of example, the terrestrial transmissions may be in other
ranges within the scope of this invention.

The method according to the invention is used in situa- §

tions in which satellite signals are being transmitted in a first
frequency for reception with the first antenna 16. The first
antenna 16 is adapted o receive signals only within the
satellite directional reception range about the antenna cen-
terline 28. The method includes transmitting signals in the
first frequency directionally in a range outside of the satellite
directional receplion range of the first antenna 16. Signals
transmitted by the terrestrial transmitter are received by the
sccond antenna 18 at the user location 14. The second
anteana 18 is adapted to receive signals only within the
lerrestrial directional reception range about the antenna
centerline 30.
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This directional terrestrial transmission according 1o the
invention allows terrestrial transmission at an identical fre-
quency as that used by satellites, and particularly DBS
without interference between the two transmissions. This
allows the DBS spectrum and perhaps other satcllite spectra
1o be recused for terrestnal transmissions. The terrestrial
transmissions may be for ielevision signals or any other data,
including internct communications, voice data, other video,
or any other type of data.

‘The above described preferred embodiments are intended
1o illustrate the principles of the invention, but not 1o limit
the scope of the invention. Various other embodiments and
modifications to these preferred cmbodiments may be made
by those skilled in the ant without departing from the scope
of the following claims.

What is claimed is:

1. An apparatus for simultaneously transmitting terrestrial
signals on a common frequency with satellite signals trans-
mitted from a satellite, the satellite transmitting satellite
signals at a first frequency to a user location for reception
only within a satellite directional reception range about the
user location, the apparatus comprising:

(a) a directional terrestrial transmitter for transmitting
terrestrial signals at the first frequency in a limiled
azimuth range around the location of the terrestrial
transmitter, the terrestrial transmitter being located
with respect to the user location such that the tcrrestrial
transmitter transmits to the uscr location along a route
which is outside of the satellite directional reception
range.

2. The apparatus of claim 1 wherein satellite signals are
transmitted from a plurality of satellites in geosynchronous
orbit, each satellite separated from each other satellite in a
geosynchronous arc by an angle greater than one half of the
satellite directional reception range and the satellites
together transmit satellite signals to the user location oaly
withio a combined satellite signal transmission range about
the user location, and wherein:

(a) the terrestrial tranosmitter transmits only in directions
which arc outsidc of the combincd satcllite signal
transmission range and an angle equal to one half of the
satellite directional reception range outside of the
boundarics of the combined satellite signal transmis-
sion range.

3. The apparatus of claim 2 further comprising:

(a) a plurality of terrestrial directional transmitlers, each
transmitting from a different terrestrial transmission
location and each transmitting directionally in a limited
azimuth range.

4. The apparatus of claim 1 wherein the first frequency is

in a range of 12.2 gigahertz to 12,7 gigahcniz.

5. The apparatus of claim 1 wherein the first frequeacy is
above 12.2 gigahertz.

6. The apparatus of claim 1 wherein the satellite direc-
tional reception range is approximately ecighteen (18)
degrees.

7. A method for simultaneously providing terrestrial sig-
nals on a common frequency with saellite signals transmit-
ted from a satellite, where the saiellite is trapsmitling at a
first frequency along a satellite transmission axis exiending
from the saicllite to a terrestrial user location, the method
comprising the step of:

(a) transmitting terrestrial signals at the first frequency in

a limited azimuth range from a terrestrial transmitter,
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the terrestrial transmitter being located with respect 1o
the user location so as to transmit to the user location
along a transmission route which is outside of a satellite
directional reception range about the user location,
wherein the satellite directional reception range com-
prises a limited directional range substantially centered
on the satellite transmission axis.

8. The mecthod of claim 7 further comprising the step of:

(a) transmitling terrestrial signals at the first frequency
and within 2 limited terrestrial azimuth range from a
plurality of terrestrial transmitters at different locations.

9. The method of claim 7 wherein the first frequency is in

the range of 12.2 gigahertz to 12.7 gigahertz.

10. The method of claim 7 wherein the first frequency is

above 12.2 gigahertz.

11. The method of claim 7 wherein the satellite directional

reception range is approximately eighteen (18) degrees.

12. An apparatus for facilitating thc usc of tcrrestrial

transoitted signals which are trapsmitted on a common
frequency simultancously with satcllite signals transmitied
from a satellite, the satellite transmitting satellite signals at
a first frequency 1o a terrestrial user Jocation aloag a satellite
transmission axis, the apparatus comprisiog:

(a) a terrestrial transmitter for transmitting terrestrial
signals at the frequency to the user location, the ter-
restrial transmitter being localion with respect 1o the
user location such that the terrestrial transmitter trans-
mits to the user location along a route which is outside
of a satcllitc dircctional reception range about the uscr
location, wherein the saicllitc directional reception
range comprises a limited directional range substan-
tially centered on the satellite transmission axis; and

(b) a 1errestrial receiving antenna at the user location for
receiving signals at the first frequency only within a
terrestrial directional reception range about a centerline
of the terrestrial antenna, the terrestrial antenna being
aligned to receive sigoals transmitted at the first fre-
quency from the terrestnial transmitter location, and
being aligned so that the salellite transmission axis is
outside of the terresirial directional reception range.

13. The apparatus of claim 12 whercin satellite signals arc

transmittcd from a plurality of satellites in geosynchronous
orbit, cach satellitc scparated from each other satellite in a
geosvnchronous arc by an angle greater than an angle equal
to one half of the satellite directional reception range and the
satellites together transmit satellite signals to the user loca-
tion only within a combined salellite signal transmission
range about the user location, and wherein:

{a) the terrestrial transmitter transmits oanly in directions
which are outside of the combined satellite signal
transmission range and an angic cqual to one half of the
satellite directional reception range outside of the
boundarics of the combinced satcllite signal transmis-
sion range.
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14. The apparatus of claim 13 further comprising:

() a plurality of terrestrial transmilters each transmiltting
from a different terrestrial transmission location and
cach transmitting dircctionally in a limited azimuth
range.

15. The apparatus of claim 12 whercin the first frequency

is in a range of 12.2 gigahentz 10 12.7 gigahenz.

16. The apparatus of claim 12 wherein the first frequency
is above 12.2 gigahertz.

17. The -apparatus of claim 12 wherein the satellite
directional reception range is approximately eighteen (18)
degrees.

18. An apparatus for simultaneously transmitting terres-
trial signals on a common frequency with satellile signals
transmitied from a satellite, the satellite iransmitling satellite
signals at a first frequency to a user location for reception
only within a salellite directional reception range about the
user location, the apparatus comprising:

(a) a terrestrial for transmitting terrestrial signals at the
first frequency from a fixed terrestrial location which
forms a fixed geometry with the user location and the
satellite, the terrestnial transmitter being located with
respect to the user location such that the ierrestrial
transmitter transmils to the user location along a route
which is outside of the satellite directional reception
range about the user location.

19. The apparatus of claim 18 wherein salellite signals are
transmitted from a plurality of satellites in geosynchronous
orbit, cach satcllitc scparatcd from cach other satellite in a
geosynchronous arc by an angle greater than onc half of the
satellite directional reception range and the satellites
together transmit satellite signals to the user location only
within a combined satellite signal transmission range about
the user location, and wherein:

(2) the terrestrial transmitter transmits only in directions
which are outside of the combined satellite signal
transmission range and an angle equal to one half of the
satellite directional reception range outside of the
boundaries of the combined satellite signal transmis-
sion range.

20. The apparatus of claim 18 furthcr comprising:

(2) a plurality of terrestral transmitiers, each transmitting
from a different fixed terrestrial transmission location
which forms a fixed geometry with the satellite and the
user location.

21. The apparatus of claim 18 wherein the first frequency

is in a range of 12.2 gigaheniz 1o 12.7 gigahenz.

22. The apparatus of claim 18 wherein the first frequency
is above 12.2 gigahertz.

23. The apparatus of claim 18 wherein the satellite
dircctional reception range is approximatcly cighteen (18)
degrees.
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LICENSE AGREEMENT

This Agreement is effective as of January _ , 2001, and is made by and between
NORTHPOINT TECHNOLOGY, LTD.

(hereinafter “Northpoint”™), a limited partnership having an office at 111 Congress Avenue, Suite
2530, Austin, Texas 78701, and

THE FEDERAL COMMUNICATIONS COMMISSION

(hereinafter the “FCC”), an agency of the Government of the United States of America, having
an office at The Portals, 445 Twelfth Street, Washington, D.C. 20554.

Recitals:

A. Northpoint owns the entire right, title and interest in and to United States Patent No.
5,761,605, United States Patent No. 6,169,878, as well as other patents and pending patent
applications in the field of terrestrial transmission of signals on a common frequency with direct
broadcast satellite signals (hereinafter the “Patents™).

B. Northpoint is affiliated with Broadwave Albany LLC, et al.(hereinafter “Broadwave
USA), applicants before the FCC to provide terrestrial service in the 12.2-12.7 GHz Band using
technology described and claimed in the Patents (hereinafter the “Northpoint Technology™)

C. The FCC is to conduct an independent demonstration of the Northpoint Technology in
order to comply with Section 1012 of H.R. 5548, which was recently enacted as part of the
Omnibus Consolidated Appropriations Act, Pub. L. 106-553, 114 Stat. 2762 (2000) (hereinafter
“Section 1012”).

D. Northpoint is willing to grant a license to the FCC under the Patents for the use of the
Northpoint Technology solely for the purpose of conducting an independent demonstration of the
Northpoint Technology pursuant to Section 1012, under the terms and conditions set forth
herein.

NOW, THEREFORE, IT IS HEREBY AGREED by and between the parties as follows:

(1)  Northpoint hereby grants to the FCC a royalty-free, nonexclusive, nontransferable
license under the Patents to use, and have used for it, the Northpoint Technology solely for the

purpose of conducting or having conducted for it an independent demonstration of the
Northpoint Technology pursuant to Section 1012, provided that:

(a) The demonstration and its results shall be used by the FCC solely for the purpose

of arriving at a determination regarding the pending applications of Broadwave
USA; and




(b)  Neither the demonstration nor its results shall be used or relied upon by the FCC
in its determination as to whether any terrestrial service in the direct broadcast
satellite frequency band proposed by any other applicant would cause harmful
interference with any direct broadcast satellite service.

2) The FCC accepts the license granted hereby, and acknowledges and agrees to the
foregoing conditions on which it is granted. The FCC further acknowledges and agrees that:

(a) The FCC holds no other license, express or implied, under the Patents; and

(b)  The license granted hereby does not extend to the use of the Northpoint
Technology by or for the FCC for testing in connection with the application of
any other present or future applicant before the FCC, including, without
limitation, PDC Broadband Corporation and Satellite Receivers, Ltd., and any
such use is not authorized.

3) This Agreement shall be governed by and construed in accordance with the laws of the
State of New York.

IN WITNESS WHEREOF the parties have caused this Agreement to be executed by their duly
authorized representatives, effective as of the date first set forth above.

NORTHPOINT TECHNOLOGY, LTD. FEDERAL COMMUNICATIONS
COMMISSION

By: By:
Antoinette Cook Bush
Executive Vice President




